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(54) Image printing apparatus 



(57) In order to obtain a print area from a printing 
start position to a printing end position in the longitudi- 
nal direction of printing paper without leaving any mar- 
gin in the lateral directron of the paper, the width of a 
heater line of a thermal head (1a), corresponding to the 
lateral direction of the printing paper, is set to be not 
less than the width of the printing paper. Considering a 
shift length to be made by a cutter (6) in cutting, a CPU 
(10A) determines a first cutting position that is on the 
side of the print area with respect to the printing start 
position of the print area, and a final cutting position that 
is on the side of the print area with respect to the print- 
ing end position of the print area. Then, the CPU (10A) 
gives a cutting command which indicates the first and 
final cutting positions to the cutter (6) which will cut the 
printing paper at those positions. This allows an image 
printing apparatus to obtain cut printing paper which is 
entirely an effective print area without any margin. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001 ] The present invention relates to an image print- 
ing apparatus for, after printing an image on printing 
paper on the basis of an image signal, cutting the paper 
to obtain cut printing paper. 

Background of the Invention 

[0002] FIG. 16 roughly shows a structure of a printing 
unit (hereinafter referred to as a printing mechanical 
unit) 12 of the image printing apparatus using a thermal 
transfer recording method with a roll type of printing 
paper. 

[0003] In FIG. 16, a thermal head 1 for patterning an 
image signal to thermally transfer it to printing paper is 
in contact with an ink sheet 2 coated by a thermal-solu- 
ble or thermal-sublimation ink for thermal transfer 
recording. Under the ink sheet 2 provided is printing 
paper 3. The ink sheet 2 and the printing paper 3 are 
brought into intimate contact with the thermal head 1 by 
being pressed by a platen roller 4 opposed to the ther- 
mal head 1, so that an image pattern in the thermal 
head 1 is thermally transferred to the printing paper 3 
via the ink sheet 2. After the thermal transfer, the ink 
sheet 2 and the printing paper 3 are sent out by the rota- 
tion of the platen roller 4. 

[0004] The ink sheet 2 and the printing paper are long 
roll types of paper. The ink sheet 2 is supplied from an 
ink sheet supply roll 201, and rolled up by an ink sheet 
take-up roll 202. The printing paper 3 is supplied from a 
printing paper supply roll 301 , sent in a discharge direc- 
tion via the proton roller 4 by a pinch roller 5, and cut by 
a cutter 6 on the basis of a cutting command from a 
CPU 10. 

[0005] Next, a structure of an image printing appara- 
tus 90 will he described with reference to FIG. 17. The 
image printing apparatus 90 is an apparatus for making 
a print by receiving an image signal inputted from the 
outside. It has an input terminal T1 for inputting a digital 
image signal. 

[0006] The input terminal T1 is directly connected to a 
memory controller 22 which is an input and output inter- 
face of an image or control signal. 
[0007] The memory controller 22 is connected to a 
frame memory 21 for storing picture information of one 
frame, a CPU (central processing unit) 10. and a trans- 
fer circuit 23 for making a data conversion for printing. 
The transfer circuit 23 is connected to the thermal head 
1 of the printing mechanical unit 12. 
[0008] The CPU 10 reads or writes an image signal 
from and to the frame memory 21 via the memory con- 
troller 22, and also has a function for controlling the 
printing mechanical unit 12 via a mechanical controller 



1 1 which will be described later. 
[0009] Further, the CPU 10 is connected to the 
mechanical controller 1 1 for controlling the mechanism 
of the printing mechanical unit 12, and the mechanical 
s controller 11 is connected to all the equipment 
described with reference to FIG. 16. The CPU 10 is also 
connected to a programmable ROM 13 for storing, for 
example, a predetermined cutting position of the print- 
ing paper. 

w [001 0] In such a structure, the digital image signal 
inputted via the input terminal T1 is temporarily stored 
into the frame memory 21 via the memory controller 22 
under the control of the CPU 10. 
[0011] The image signal stored in the frame memory 

is 21 is read by the transfer circuit 23 via the memory con- 
troller 22 under the control of the CPU 10. The transfer 
circuit 23 converts the image signal into data for print- 
ing, and send it to the thermal head 1 of the printing 
mechanical unit 12. The data conversion of the image 

20 signal into the data for printing by the transfer circuit 23 
includes a color conversion from an RGB signal to a 
YMC (yellow, magenta, and cyanogen) signal, a conver- 
sion from a YMC signal to a pulse signal for operating 
the thermal head, or the like. 

25 [0012] Then, the thermal head 1 heats a heater line 
(an array of heating elements disposed on the head) for 
a given time to sink a thermal-soluble or thermal-subli- 
mation ink applied to the ink sheet 2 into the printing 
paper 3 by means of thermal solution or thermal subli- 

30 mation, thereby printing an image on the printing paper 
3 on the basis of the data for printing obtained from the 
transfer circuit 23. 

[0013] The printed printing paper is sent out by the 
pinch roller 5 of the printing mechanical unit 12, and cut 

35 by the cutter 6 on the basis of the cutting command from 
the CPU 10. A cutting position of the printed printing 
paper has been preset and stored in the programmable 
ROM 13. Thus, the CPU 10 gives the cutting command 
which indicates the cutting position stored in the pro- 

40 grammable ROM 13 to the cutter 6 of the printing 
mechanical unit 12 via the mechanical controller 11. In 
order to change the cutting position, the programmable 
ROM 13 needs to be rewritten. 

[0014] According to the structure of the printing 
45 mechanical unit 12 as shown in FIG. 16, the printing 
paper 3 has a blank area of a length L1 from the heater 
line of the thermal head 1 to the pinch roller 5. FIG. 13 
shows an example of cut printing paper 30 outputted 
from the image printing apparatus 90. As shown in the 
so figure, an area of the length L1 from the top end of the 
cut printing paper 30 to a printing start position RS is 
blank. This blank area is a margin M1 which is so wide 
that one can hold it. 

[0015] In the conventional image printing apparatus 
55 90, the printing paper is cut only one time after printing 
to a predetermined size at a cutting position CP in the 
vicinity of a printing end position RE, so that the wide 
margin M1 remains on the cut printing paper 30. If the 
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cutting position CP is shifted to the opposite direction to 
a discharge direction of the paper, a margin M2 corre- 
sponding to a shift length L2 of the cutting position CP 
remains. 

[0016] Since a width W1 of a heater line 16, which is 
a print width of the thermal head 1 , is smaller than a 
width W2 of the printing paper 3 as shown in FIG. 19, a 
margin M3 of a length L3 and M4 of a length L4 also 
remain at the left and right of the printing paper 30, 
respectively, after printing. 

[0017] Likewise, even for a multiple printing where a 
plurality of printing images are longitudinally printed in 
one print area as is the case with cut printing paper 3t 
in FIG. 20, the margins M 1 to M4 remain even after the 
area is divided into printing images 31 1. 
[0018] As described above, the conventional image 
printing apparatus 90 leaves the margins M1 to M4 at 
the top and bottom or the left and right of the cut printing 
paper 30. Especially at the printing start position RS, 
the wide margin M1 remains. 

SUMMARY OF THE INVENTION 

[0019] A first aspect of the present invention is 
directed to an image printing apparatus comprising: 
data conversion means for receiving an image signal 
from the outside and converting the image signal into 
data for printing; printing means for printing at least one 
printing image longitudinally on printing paper of a pre- 
determined width to obtain a print area, on the basis of 
the data for printing; control means for giving a cutting 
command which indicates a cutting position of the print- 
ing paper; and cutting means for laterally cutting the 
printing paper on the basis of the cutting command. In 
the apparatus, a print width by the printing means, cor- 
responding to a lateral direction of the printing paper, is 
set to be not less than the predetermined width of the 
printing paper. Further the control means determines a 
first cutting position that is on the side of the print area 
with respect to a printing start position of the print area 
and a final cutting position that is on the side of the print 
area with respect to a printing end position of the print 
area, and gives the cutting command which indicates 
the first and final cutting positions to the cutting means. 
[0020] Preferably, in the image printing apparatus 
according to a second aspect of the present invention, 
the control means determines the first cutting position 
that is on the side of the print area not less than the 
maximum shift length to be caused by the cutting 
means with respect to the printing start position, and the 
final cutting position that is on the side of the print area 
not less than the maximum shift length to be caused by 
the cutting means with respect to the printing end posi- 
tion. 

[0021] Preferably, in the image printing apparatus 
according to a third aspect of the present invention, the 
print area includes a multiple print area where a plurality 
of printing images are longitudinally printed adjacent to 



each other; and the control means determines a border 
between adjacent printing images of the plurality of 
printing images as at least one intermediate cutting 
position, and gives the cutting command which indi- 
5 cates the at least one intermediate cutting position as 
well as the first and final cutting positions, to the cutting 
means. 

[0022] Preferably, in the image printing apparatus 
according to a fourth aspect of the present invention, 

io the data conversion means includes: image signal 
processing means for receiving the image signal, and 
Obtaining a processed image signal by processing the 
image signal so that a picture pattern having a predeter- 
mined width is laterally printed at both longitudinal ends 

is of each of the plurality of printing images on the printing 
paper; and processed image signal conversion means 
for converting the processed image signal into the data 
for printing. 

[0023] Preferably, in the image printing apparatus 

20 according to a fifth aspect of the present invention, the 
image signal processing means sets the predetermined 
width of the picture pattern to be not less than the max- 
imum shift length to be caused by the cutting means. 
[0024] Preferably, in the image printing apparatus 

25 according to a sixth aspect of the present invention, the 
image signal processing means further receives a pat- 
tern signal for specifying a predetermined pattern, and 
obtains the processed image signal by processing the 
image signal so that the picture pattern including the 

30 predetermined pattern is printed. 

[0025] In the image printing apparatus according to 
the first aspect, the print width by the printing means 
corresponding to the lateral direction of the printing 
paper, is set to be not less than a predetermined width 

35 of the printing paper. Further, the control means deter- 
mines the first cutting position that is on the side of the 
print area with respect to the printing start position of 
the print area and the final cutting position that is on the 
side of the print area with respect to the printing end 

40 position of the print area, and gives the cutting com- 
mand which indicates the first and final cutting positions 
to the cutting means. Thus, even if the first and final cut- 
ting positions are somewhat shifted in the longitudinal 
direction of the printing paper in cutting, the cut printing 

45 paper which is entirely an effective print area without 
any margin, is obtainable. 

[0026] Further, in the image printing apparatus 
according to the second aspect, the control means 
determines the first cutting position that is on the side of 

so the print area not less than the maximum shift length to 
be caused by the cutting means with respect to the 
printing start position, and the final cutting position that 
is on the side of the print area not less than the maxi- 
mum shift length with respect to the cutting end position. 

55 Thus, even with the maximum shift length in the oppo- 
site direction to the print area, the printing paper will be 
always cut at the print area. Consequently, the cut print- 
ing paper which is entirely an effective print area without 
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any margin, is obtainable. 

[0027] Further, in the image printing apparatus 
according to the third aspect, the control means deter- 
mines a border between adjacent printing images of the 
plurality of printing images as at least one intermediate s 
cutting position, and gives the cutting command which 
indicates at least one intermediate cutting position as 
well as the first and final cutting positions, to the cutting 
means. Thus, plural pieces of cut printing paper which 
are entirely effective print areas without any margin, are 10 
obtainable. 

[0028] In the image printing apparatus according to 
the fourth aspect, the image signal processing means 
obtains a processed image signal by processing an 
image signal so that a picture pattern having a predeter- is 
mined width is laterally printed in both longitudinal ends 
of each of the plurality of printing images on the printing 
paper. Thus, even if at least one intermediate cutting 
position is somewhat shifted in the longitudinal direction 
of the printing paper in cutting, the printing paper will be 20 
always cut at the picture pattern having a predeter- 
mined width. Namely, one image would never extend 
over two pieces of cut printing paper. This provides plu- 
ral pieces of cut printing paper having good appear- 
ances. 25 
[0029] Further, in the image printing apparatus 
according to the fifth aspect, the image signal process- 
ing means sets the predetermined width of the picture 
pattern to be not less than the maximum shift length to 
be made by the cutting means. Thus, even with the 30 
maximum shift length, the printing paper will be always 
cut at the picture pattern having the predetermined 
width. 

[0030] This certainly prevents one image from extend- 
ing over two pieces of cut printing paper, thereby provid- 35 
ing plural pieces of cut printing paper having good 
appearances. 

[0031] In the image printing apparatus according to 
the sixth aspect, the image signal processing means 
further receives the pattern signal for specifying a pre- 40 
determined pattern, and processes the image signal so 
that the picture pattern including the predetermined pat- 
tern is printed. Thus, an additional value can be added 
to the original image by providing a pattern signal for 
specifying a predetermined pattern matching the image 45 
to be printed, to the image signal processing means. 
This improves plural pieces of cut printing paper in 
appearance. 

[0032] The present invention provides the image print- 
ing apparatus for producing cut printing paper which is so 
entirely an effective print area without any margin. 
[0033] These and other objects, features, aspects and 
advantages of the present invention will become more 
apparent from the following detailed description of the 
present invention when taken in conjunction with the ss 
accompanying drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0034] 

FIG. 1 is a block diagram of an image printing appa- 
ratus according to a first preferred embodiment of 
the present invention. 

FIG. 2 is a perspective view of a heater line of a 
thermal head. 

FIG. 3 is an illustration of printed printing paper 
before cutting for a single printing. 
FIG. 4 is an illustration of the printed printing paper 
after cutting for the single printing. 
FIG. 5 is an illustration of printed printing paper 
before cutting for a multiple printing. 
FIG. 6 is an illustration of the printed printing paper 
after cutting for the multiple printing. 
FIG. 7 is a flow chart of a cutting operation of the 
image printing apparatus according to the first pre- 
ferred embodiment 

FIG. 8 is an illustration of printed printing paper 
before cutting for the multiple printing. 
FIG. 9 is an illustration of the printed printing paper 
after cutting for the multiple printing. 
FIG. 10 is an illustration of printed printing paper 
before cutting for the multiple printing according to a 
second preferred embodiment of the present inven- 
tion. 

FIG. 11 is an illustration of the printed printing 
paper after cutting for the multiple printing accord- 
ing to the second preferred embodiment. 
FIG. 12 is a block diagram of an image printing 
apparatus according to a third preferred embodi- 
ment of the present invention. 
FIG. 1 3 is an illustration of an original image. 
FIG. 1 4 is an illustration of a frame picture pattern. 
FIG. 15 is an illustration of an image overlaid on the 
frame picture pattern. 

FIG. 16 is an illustration of a mechanical unit of the 
image printing apparatus. 

FIG. 1 7 is a block diagram of a structure of a con- 
ventional image printing apparatus. 
FIG. 18 is an illustration of printed printing paper 
after cutting for the single printing, produced by the 
conventional image printing apparatus. 
FIG. 19 is a perspective view of a heater line of a 
conventional thermal head. 
FIG. 20 is an illustration of printed printing paper 
after cutting for the multiple printing, produced by 
the conventional image printing apparatus. 
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DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

1 . First Preferred Embodiment 
1-1. Structure 

[0035] FIG. 1 is a block diagram of a structure of an 
image printing apparatus using a thermal transfer 
recording method according to a first preferred embodi- 
ment of the present invention. As shown in the figure, a 
CPU 10A is connected to a cutting position determina- 
tion device 14 for voluntarily determining a cutting posi- 
tion of printing paper. Also, the CPU 1 0A has a cutting 
position automatic calculation function for automatically 
determining the cutting position on the basis of print 
information stored in a mechanical controller 1 1 which 
will be described later, so as not to leave any margin. 
[0036] Further, since a width W3 of a heater line 1 7 of 
a thermal head 1a is larger than a width W2 of the print- 
ing paper 3 as shown in FIG. 2, both left and right edges 
of the heater line 1 7 jut out beyond the printing paper 3. 
This allows the printing paper 3 to be printed to the very 
edges without any left or right margin. For convenience 
of description, a discharge direction is assumed as a 
longitudinal direction of the printing paper 3, and a 
direction perpendicular to the discharge direction as a 
lateral direction of the printing paper 3. 
[0037] As similar to those of the conventional image 
printing apparatus 90 in FIG. 17, the other components 
are indicated by the same reference numerals, and 
omitted from the description. Further, the structure of a 
printing mechanical unit 12 is similar to that of the con- 
ventional unit in FIG. 16 except that the thermal head 1 
is substituted by the thermal head 1a, so that the follow- 
ing description will be given with reference to FIG. 16. 

1 -2. Operation in General 

[0038] In such a structure, a digital image signal input- 
ted via an input terminal T1 is temporarily stored in a 
frame memory 21 via a memory controller 22 under the 
control of the CPU 10A. 

[0039] The image signal stored in the frame memory 
21 is read by a transfer circuit 23 via the memory con- 
troller 22 under the control of the CPU 1 0A. The transfer 
circuit 23 converts the image signal into data for printing 
to send it to the thermal head 1 a of the printing mechan- 
ical unit 12. The data conversion of the image signal by 
the transfer circuit 23 includes a color conversion from 
an RGB signal into a YMC (yellow, magenta, and cyano- 
gen) signal, a conversion from the YMC signal into a 
pulse signal for operating the thermal head, or the like. 
[0040] The thermal head 1a then heats a heater line 
for a given time to sink a thermal-soluble or thermal- 
sublimation ink coated on an ink sheet into the printing 
paper 3 by means of thermal solution or thermal subli- 
mation, thereby printing an image on the printing paper 



3 on the basis of the data for printing obtained from the 
transfer circuit 23. 

[0041] At this time, by expanding a print width of the 
thermal head 1 a (i.e. the width W3 of the heater line 17) 
larger than the width W2 of the printing paper 3, the 
printing paper 3 can be printed to the very edges in its 
lateral direction without any margin. Namely, the whole 
printing paper 3 from the printing start position RS to the 
printing end position RE can be an effective print area. 
As in the conventional case, however, a margin M1 of a 
length L1 from the top end R0 of the printing paper to 
the printing start position RS still remains. 
[0042] The printed printing paper 3 is sent out by a 
pinch roller 5 of the printing mechanical unit 12, and cut 
by a cutter 6. The cutter 6 is controlled by a cutting com- 
mand from the CPU 10A via the mechanical controller 
11. 

1-3. Setting of Cutting Position (Single Printing) 

[0043] For a single printing where one printing image 
is printed on the printed printing paper 3 as shown in 
FIG. 3, the printed printing paper 3 needs to be cut at a 
first cutting position C1 in the vicinity of the printing start 
position RS and at a final cutting position C2 in the vicin- 
ity of the printing end position RE. At this time, the CPU 
10A outputs the cutting command which indicates the 
first and final cutting positions C1 and C2 satisfying the 
following conditions (1) and (2): 

(1) A distance M from the top end R0 of the printing 
paper to the first cutting position C1 satisfies 
{M^L1+AS1}, where AS1 is the maximum shift 
length of the cutting position C1 to be made by the 
cutter 6 in cutting. 

(2) A distance N from the first cutting position C1 to 
the final cutting position C2 satisfies 
{M+N+AS2^L1+X}, where AS2 is the maximum 
shift length of the final cutting position C2 to be 
made by the cutter 6 in cutting (=AS1), and X is the 
length from the printing start position RS to the 
printing end position RE. 

[0044] With consideration of the shift to be made by 
the cutter 6 in cutting, the first cutting position C1 is 
determined so as to be on the side of the print area 
(from the printing start position RS to the printing end 
position RE) with respect to the printing start position 
RS of the print area, while the final cutting position C2 is 
determined so as to be on the side of the print area with 
respect to the printing end position RE of the print area. 
[0045] In this manner, the printing paper 3 is laterally 
cut by the cutter 6 under the cutting command which 
indicates the first and final cutting positions C1 and C2 
satisfying the conditions (1) and (2). 
[0046] Therefore, even if the first and final cutting posi- 
tions C1 and C2 are shifted to the maximum shift length 
AS1 and AS2 in the opposite direction to the print area, 
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respectively, the printing paper can be always cut at the 
print area. This provides cut printing paper 33 without 
any margin at the top and bottom or left and right as 
shown in FIG. 4. 

1-4. Setting of Cutting Position (Multiple Printing) 

[0047] For a multiple printing where a plurality of print- 
ing Images (two in FIG. 5) are longitudinally printed 
adjacent to each other in one print area as shown in 
FIG. 5, printed printing paper 34 needs to be cut at an 
intermediate cutting position C2 between two printing 
images as well as at first and final cutting positions C1 
and C3 in the vicinity of the printing start position RS 
and printing end position RE, respectively. In this case, 
the CPU 10A outputs a cutting command which indi- 
cates the first and final cutting positions C1 and C3 sat- 
isfying the following conditions (11) and (12), and the 
intermediate cutting position C2 satisfying the following 
condition (13): 

(1 1) A distance M from the top end R0 of the print- 
ing paper to the first cutting position C1 satisfies 
{M^L1+AS1 }, where AS1 is the maximum shift 
length of the first cutting position C1 to be made by 
the cutter 6 in cutting; 

(12) A distance N2 from the first cutting position C1 
to the final cutting position C3 satisfies 
{M+N2+AS3=§L1+X2 }, where AS3 is the maximum 
shift length of the final cutting position C3 to be 
made by the cutter 6 in cutting (=AS1), and X2 is 
the length from the printing start position RS to the 
printing end position RE; 

(13) The intermediate cutting position C2 is deter- 
mined so as to be in the vicinity of a border between 
adjacent two printing images. 

[0048] With consideration of the shift to be made by 
the cutter 6 in cutting, the first cutting position C1 is 
determined so as to be on the side of the print area with 
respect to the printing start position RS of the print area, 
and the final cutting position C3 so as to be on the side 
of the print area with respect to the printing end position 
RE of the print area. 

[0049] In this manner, the printing paper 3 is laterally 
cut by the cutter 6 on the basis of the cutting command 
which indicates the first and final cutting positions C1 
and C3 satisfying the conditions (11) and (12), and the 
intermediate cutting position C2 satisfying the condition 
(13). 

[0050] Therefore, even if the first cutting position C1 
and the final cutting position C3 are shifted to the maxi- 
mum shift length AS1 and AS2 in the opposite direction 
to the print area, the printing paper can be always cut at 
the print area. This provides plural pieces of cut printing 
paper 341 without any margin at the top and bottom or 
left and right as shown in FIG. 6. 
[0051] Even for the multiple printing where P ( ^ 3) 



printing images are continuously printed, P pieces of cut 
printing paper without any margin at the top and bottom 
or left and right can be obtained by applying the afore- 
mentioned conditions (11) to (13) to the final cutting 
5 position C(P+ 1) and the intermediate cutting position 
CP (from C2 to CP). Further, the multiple printing 
includes either cases where all printing images are the 
same or where they are different from each other. 

10 1-5. Setting of Cutting Position (Other Cases) 

[0052] When the number of printing images and the 
sizes of the print area or printing paper are all fixed, the 
length from the printing start position RS to the printing 

is end position RE (corresponding to X in FIG. 3 and X2 in 
FIG. 5) is fixed. In this case, the length L1 of the margin 
M1 can be uniquely determined according to the struc- 
ture of the printing mechanical unit 12, and the maxi- 
mum shift lengths AS1 and AS2 (or AS3) of the first and 

20 final cutting positions, respectively, can be previously 
obtained. Thus, the lengths (N, N2, M or the like) satis- 
fying the conditions (1) and (2) or (11) and (12) and 
specifying the first and final cutting positions, can be 
preset. 

25 [0053] When the contents of the print has been 
already known as described above, the first and final 
cutting positions may be able to set in a programmable 
ROM 1 3. It may be also possible to determine a desired 
cutting position by the cutting position determination 

30 device 14 while ignoring the information stored in the 
programmable ROM 13. For instance, when there is a 
change in the structure of the printing mechanical unit 
1 2 or in the contents of the print including the size of the 
print area the number of printing images, or the like, the 

35 determination of the cutting position by the cutting posi- 
tion determination device 1 4 becomes effective. 
[0054] Especially, when the cutting operation is simply 
repeated at fixed positions as in the step for obtaining 
the cut printing paper 33 in FIG. 4 or 341 in FIG. 6, the 

40 printing paper can be simply and easily cut under the 
control of the CPU 10A by determining the cutting posi- 
tion by the cutting position determination device 14. 
This achieves an easy-to-use image printing apparatus 
for users. 

45 [0055] Further, it may be also possible to set some 
cutting positions in the programmable ROM 13 and 
determine the remaining cutting positions by the cutting 
position determination device 14. For example, as in the 
conventional case, with only the final cutting position set 

so in the programmable ROM 13, the other cutting posi- 
tions may be determined on the basis of the final cutting 
position. 

[0056] The cutting position to be determined by the 
cutting position determination device 14 is not limited to 
55 the first or final cutting position. The device 14 may 
determine other cutting positions necessary for the mul- 
tiple printing. 

[0057] Further, it may be also possible to determine 
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only a reference cutting position (generally the final cut- 
ting position) and the number of cuttings by the cutting 
position determination device 14, and obtain the other 
cutting positions by the CPU 10A. The CPU 1 0A has the 
cutting position automatic calculation function for auto- 
matically determining the other cutting positions on the 
basis of the print information from the mechanical con- 
troller 1 1 as well as the reference cutting position and 
the number of cuttings from the cutting position determi- 
nation device 14. Thus, lor the multiple printing, for 
example, the other cutting positions can be automati- 
cally and appropriately calculated with this function. 
[0058] Further, if the print information of the mechan- 
ical controller 1 1 includes not only the type of printing, 
multiple or single but also the type of the printing paper 
or the number of printing images in the multiple printing, 
the CPU 10A can automatically calculate ail the cutting 
positions satisfying the aforementioned conditions (1) 
and (2) or (11) to (13) only with the print information. 
This print information is provided to the mechanical con- 
troller 1 1 before printing, for example, by the input from 
information input means (not shown). 

1 -6. Cutting Operation 

[0059] FIG. 7 is a flow chart of the cutting operation of 
the image printing apparatus according to the first pre- 
ferred embodiment. Although there are many methods 
for determining the cutting positions with the aforemen- 
tioned conditions (1) and (2) or (11) to (13), we will now 
describe, as an example, one cutting operation per- 
formed under the control of the CPU 10A which 
receives the final cutting position and the number of cut- 
tings from the cutting position determination device 14. 
[0060] First, a final cutting position CK and the number 
of cuttings K obtained from the cutting position determi- 
nation device 14 are recognized at a step S1 . 
[0061 ] Then, whether the printing is multiple or single 
is determined on the basts of whether the number of 
cuttings K is not less than 3 or not at a step S2. For the 
single printing, the process goes to a step S3, while for 
the multiple printing, to a step S4. 
[0062] At the step S3, with reference to the final cut- 
ting position C2, the first cutting position C1 satisfying 
the aforementioned conditions (1) and (2) is obtained. 
[0063] At the step S4, with reference to the final cut- 
ting position CK, the first cutting position C1 satisfying 
the aforementioned conditions (11) and (12), and the 
intermediate cutting positions C2 to C(K-1) satisfying 
the aforementioned condition (13), are obtained. 
[0064] Through either of the step S3 or S4, the cutting 
positions C1 through CK corresponding to the number 
of printing images are determined. Then, the informa- 
tion of all the cutting positions C1 through CK is trans- 
ferred to the mechanical controller 1 1 at a step S5, and, 
by controlling the operation of the cutter 6 at a step S6, 
the printing paper is laterally cut per printing image unit. 
In this way, (K-1) pieces of cut printing paper without 



any margin at the top and bottom or left and right are 
obtained. 

2. Second Preferred Embodiment 

5 

2-1 . Modification of Multiple Printing 

[0065] When picture patterns on both top and bottom 
ends of the printing image are plain as shown in FIG. 5, 
10 even if the intermediate cutting position C2 is somewhat 
shifted in the longitudinal direction, the cut printing 
paper 341 would not be deteriorated in appearance as 
shown in FIG. 6. 

[0066] However, when a pattern in the vicinity of a bor- 
75 der between two printing images is not plain, the shift of 
the intermediate cutting position C2 causes one of the 
images to extend over two pieces of cut printing paper, 
thereby deteriorating a part of the cut printing paper in 
appearance. 

20 [0067] For example, when the upper part of a persons 
body is printed at a border between two printing images, 
and the intermediate cutting position C2 therebetween 
is shifted in the discharge direction as shown in FIG. 8, 
a part of the image to be generally on cut printing paper 

25 351 _1 is left on cut printing paper 351 _ 2 as shown in 
FIG. 9. This deteriorates the cut printing paper 351_2 in 
appearance. 

[0068] To avoid this problem, considering the shift 
length of the intermediate cutting position C2, a frame 

30 picture pattern 15 is printed with the original image as 
shown in FIG. 10. Thus, even with the shift length of the 
intermediate cutting position C2, the two pieces of cut 
printing paper 361_t and 361_2 would not be deterio- 
rated in appearance as shown in FIG. 11. This is the 

35 characteristics of the image printing apparatus accord- 
ing to the second preferred embodiment. 

2-2. Structure 

40 [0069] FIG. 12 is a block diagram of a structure of an 
image printing apparatus according to a second pre- 
ferred embodiment of the present invention, featuring a 
newly provided image signal processing part 18. 
[0070] The image signal processing part 18 receives 
45 an image signal of an original image such as an image 
42 in FIG. 13, from an input terminal T1 , and also a pat- 
tern signal for specifying a frame picture pattern such as 
a frame picture pattern 41 in FIG. 14 from a pattern 
input terminal T2. In a programmable ROM 13 provi- 
so ously stored is the size of the frame picture pattern 
which is preferably not less than the maximum shift 
length of the intermediate cutting position. 
[0071 ] The image signal processing part 18 outputs a 
processed image signal of the image 43 as shown in 
55 FIG. 15 to the memory controller 22. The processed 
image signal is obtained by adding the frame picture 
pattern 15 having patterns specified by the pattern sig- 
nal and the frame size obtained from the programmable 
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ROM 13, to the original image. The other components 
or operations are all similar to those of the first preferred 
embodiment. 

[0072] Since the processed image signal containing 
the frame picture pattern is provided by the image signal 
processing part 18 to the memory controller 22 accord- 
ing to the second preferred embodiment, the frame pic- 
ture pattern 15 will be always printed at both top and 
bottom parts (longitudinal ends) of each printing image 
in multiple printing. Namely, the frame picture pattern 15 
is always printed at an intermediate cutting position 
between images and its vicinity. Thus, even if the inter- 
mediate cutting position is somewhat shifted in the lon- 
gitudinal direction, the printing paper is always cut at the 
frame picture pattern 15. Consequently, plural pieces of 
cut photographic pictures would not be deteriorated in 
appearance. 

[0073] At this time, if the size of the frame picture pat- 
tern is set to be not less than the maximum shift length 
of the intermediate cutting position, even with the maxi- 
mum shift length, the printing paper can be always cut 
at the frame picture pattern 15. Thus, plural pieces of 
cut printing paper would not be deteriorated in appear- 
ance. 

[0074] Further, an additional value can be added to an 
original image by providing the pattern signal for speci- 
fying the pattern matching the image to be printed to the 
pattern input terminal T2. This improves plural pieces of 
cut printing paper in appearance. 
[0075] Although the image signal processing part 18 
inputs the pattern signal of the frame picture pattern, 
instead of the pattern signal, an image signal for speci- 
fying the frame picture pattern itself may be directly 
inputted and composed with the image signal obtained 
from the input terminal T1 . In this case, the programma- 
ble ROM 1 3 does not need to store the size of the frame 
picture pattern. 

[0076] Further, although the image signal processing 
part 18 of the second preferred embodiment inputs the 
image signal via the input terminal T1 and the pattern 
signal via the input terminal T2 as shown in FIG. 12 
those signals may be inputted via only one input termi- 
nal by multiplexing or time-sharing the image signal and 
the pattern signal. 

[0077] While the invention has been described in 
detail, the foregoing description is in all aspects illustra- 
tive and not restrictive. It is understood that numerous 
other modifications and variations can be devised with- 
out departing from the scope of the invention. 

Claims 

1 . An image printing apparatus comprising: 

data conversion means <18. 21 to 23 > for 
receiving an image signal from the outside and 
converting said image signal into data for print- 
ing; 



printing means <1a, 2, 4, 5, 201, 202)for print- 
ing at least one printing image longitudinally on 
printing paper of a predetermined width to 
obtain a print area, on the basis of said data for 

s printing; 

control means <1 OA, 1 1 , 1 3. 1 4 )fbr giving a cut- 
ting command which indicates a cutting posi- 
tion of said printing paper; and 
cutting means (4 to 6) for laterally cutting said 

10 printing paper on the basis of said cutting com- 

mand, 

wherein a print width <W3 ) by said printing 
means, corresponding to a lateral direction of 
said printing paper, is set to be not less than 
15 said predetermined width <W2)of said printing 

paper, and 

wherein said control means determines a first 
cutting position that is on the side of said print 
area with respect to a printing start position of 

20 said print area and a final cutting position that 

is on the side of said print area with respect to 
a printing end position of said print area, and 
gives said cutting command which indicates 
said first and final cutting positions to said cut- 

25 ting means. 

2. The image printing apparatus according to Claim 1 , 
wherein 

30 said control means determines said first cutting 

position that is on the side of said print area not 
less than the maximum shift length to be 
caused by said cutting means with respect to 
said printing start position, and said final cut- 

35 ting position that is on the side of said print 

area not less than the maximum shift length to 
be caused by said cutting means with respect 
to said printing end position. 

40 3. The image printing apparatus according to Claim 1 
or Claim 2, wherein 

said print area includes a multiple print area 
where a plurality of printing images are longitu- 
45 dinally printed adjacent to each other; and 

said control means determines a border 
between adjacent printing images of said plu- 
rality of images as at least one intermediate 
cutting position, and gives said cutting corn- 
so mand which indicates said at least one inter- 
mediate cutting position as well as said first 
and final cutting positions, to said cutting 
means. 

55 4. The image printing apparatus according to Claim 3, 
wherein 

said data conversion means includes: 
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image signal processing means <13, 18>for 
receiving said image signal, and obtaining a 
processed image signal by processing said 
image signal so that a picture pattern having a 
predetermined width is laterally printed at both 
longitudinal ends of each of said plurality of 
printing images on said printing paper; and 
processed image signal conversion means (21 
to 23)for converting said processed image sig- 
nal into said data for printing. 

5. The image printing apparatus according to Claim 4, 
wherein 

said image signal processing means sets said 75 
predetermined width of said picture pattern to 
be not less than the maximum shift length to be 
caused by said cutting means. 

6. The image printing apparatus according to Claim 4, 20 
wherein 

said image signal processing means further 
receives a pattern signal for specifying a prede- 
termined pattern, and obtains said processed 25 
image signal by processing said image signal 
so that said picture pattern including said pre- 
determined pattern is printed. 

7. An image printing apparatus comprising a printing 30 
head, sheet feeding means, and means for cutting 
a sheet, wherein the cutting means is controlled 
using information about the image. 

8. An apparatus as claimed in Claim 7, wherein the 35 
cutting means is controlled using information about 
the beginning and/or end of an image. 

9. A method of producing an image using a printing 
apparatus in which information about the image is 40 
used to control cutting of the printing material. 

10. A method as claimed in Claim 9, wherein an image 
signal is used to control cutting. 

45 
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(54) Image printing apparatus 

(57) In order to obtain a print area from a printing 
start position to a printing end position in the longitudi- 
nal direction of printing paper without leaving any mar- 
gin in the lateral direction of the paper, the width of a 
heater line of a thermal head (1a), corresponding to the 
lateral direction of the printing paper, is set to be not 
less than the width of the printing paper. Considering a 
shift length to be made by a cutter (6) in cutting, a CPU 
(10A) determines a first cutting position that is on the 
side of the print area with respect to the printing start 
position of the print area, and a f inal cutting position that 
is on the side of the print area with respect to the print- 
ing end position of the print area. Then, the CPU (10A) 
gives a cutting command which indicates the first and 
final cutting positions to the cutter (6) which will cut the 
printing paper at those positions. This allows an image 
printing apparatus to obtain cut printing paper which is 
entirely an effective print area without any margin. 
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